De novo DNA methylation is dispensable for the initiation and propagation of X chromosome inactivation.
Xist (X-inactive specific transcript) plays a crucial role in X-inactivation. This non-coding RNA becomes upregulated on the X chromosome that is to be inactivated upon differentiation. Previous studies have revealed that although maintenance-type DNA methylation is not essential for X-inactivation to occur, it is required for the stable repression of Xist in differentiated cells. However, it is unknown whether differential de novo methylation at the Xist promoter, which is mediated by Dnmt3a and/or Dnmt3b, is a cause or a consequence of monoallelic expression of Xist. We show that Xist expression is appropriately regulated in the absence of Dnmt3a and Dnmt3b and that a single X chromosome undergoes proper inactivation in mutant females. Our results indicate that a mechanism(s) other than DNA methylation plays a principal role in initiating X-inactivation. We also demonstrate that delayed upregulation of Xist does not induce X-inactivation, consistent with a crucial developmental window for the chromosomal silencing.